Synthesis of heterocyclic chalcones and their novel pyrazoline derivatives by Liew, Suk Ming
  
 
 
SYNTHESIS OF HETEROCYCLIC CHALCONES AND 
THEIR NOVEL PYRAZOLINE DERIVATIVES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LIEW SUK MING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITI TEKNOLOGI MALAYSIA 
i 
 
 
 
 
 
SYNTHESIS OF HETEROCYCLIC CHALCONES AND 
THEIR NOVEL PYRAZOLINE DERIVATIVES 
 
 
 
 
 
LIEW SUK MING 
 
 
 
 
 
A dissertation submitted in partial fulfilment 
of the requirements for the award of the  
degree of Master of Science (Chemistry) 
 
 
 
 
Faculty of Science 
Universiti Teknologi Malaysia 
 
 
 
 
APRIL 2015 
 
 
iii 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To my beloved mother and father.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iv 
 
 
 
 
 
ACKNOWLEDGEMENT 
 
 
 
 
 First and foremost, I would like to express my utmost gratitude to my 
esteemed supervisor, Dr. Joazaizulfazli Jamalis for his generosity, patience, guidance 
and support throughout my research.  
 
 
 Thank you also to my fellow postgraduate students, Zakiah and Aishah, for 
their help and guidance. 
 
 
 My appreciation to the staff of the Chemistry Department for their aid and 
useful advice, particularly Mr. Rasyidi, Mr. Azmi and Mr. Mohd Amin for teaching 
me how to operate the NMR and FTIR instruments. 
 
 
Last but not least, I wish to express my gratitude and appreciation to my 
family and friends for their support and encouragement during hard times.  Thank 
you very much.  
 
 
 
 
 
 
 
 
v 
 
 
 
 
 
ABSTRACT 
 
 
 
 
Chalcones are open-chain flavanoids possessing a basic scaffold of two 
aromatic rings linked by a three carbon α,β-unsaturated carbonyl system.  Synthetic 
and naturally occurring chalcones display a wide range of biological activities such 
as antibacterial, anticancer and antioxidant activity because of their α,β-unsaturated 
carbonyl moiety.  Modifications to their scaffold at the aromatic rings or the α,β-
unsaturated carbonyl moiety have been found to either enhance or decrease the 
chalcones’ efficiency.  Heterocyclic chalcones are chalcones produced by changing 
one or both of the aromatic rings to a heterocyclic core such as thiophene, furan, 
pyridine or pyrazine.  Four heterocyclic chalcones and their N-acetylated pyrazoline 
derivatives have been synthesized with a thiophene scaffold as the base combined 
with pyridine, furan or pyrazine.  The synthesis of the heterocyclic chalcones was 
carried out via the Claisen-Schmidt condensation reaction between the respective 
aldehydes and ketones with sodium hydroxide as the basic catalyst.  The pyrazoline, 
oxazine, thiazine and pyrimidine derivatives of chalcones can be produced through 
the condensation of their α,β-unsaturated carbonyl moiety.  The heterocyclic 
chalcones were refluxed with hydrazine hydrate and anhydrous sodium acetate in 
glacial acetic acid to obtain their N-acetylated pyrazoline derivatives.  Structural 
characterization using ATR-FTIR, 
1
H NMR, 
13
C NMR and HMQC has confirmed 
their structures and the products were obtained with moderate yields. 
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ABSTRAK 
 
 
 
 
Kalkon merupakan flavanoid rantaian terbuka yang memiliki struktur asas 
yang terdiri daripada dua gelang aromatik disambungkan oleh satu sistem tiga karbon 
α,β-keton tak tepu.  Kalkon sintetik dan semula jadi memiliki pelbagai aktiviti 
biologi seperti antibakteria, antikanser dan antioksida disebabkan sistem α,β-keton 
tak tepu tersebut.  Modifikasi terhadap struktur asas kalkon pada gelang aromatik 
atau sistem α,β-keton tak tepu telah dikenalpasti akan menambahbaik atau 
mengurangkan keberkesanan kalkon.  Kalkon heterosiklik merupakan kalkon yang 
terhasil apabila satu atau kedua-dua gelang aromatik ditukarkan kepada gelang 
heteroaromatik seperti tiofena, furan, piridina dan pirazina. Empat kalkon 
heterosiklik dan terbitan N-asetil pirazolina telah dihasilkan dengan struktur tiofena 
sebagai asas yang digabungkan dengan piridina, furan atau pirazina. Kalkon 
heterosiklik dihasilkan melalui tindakbalas kondensasi Claisen-Schmidt di antara 
aldehid dan keton dengan natrium hidroksida sebagai mangkin bes.  Terbitan kalkon 
pirazolina, oksazina, tiazina dan pirimidina boleh diperolehi dengan tindak balas 
kondensasi pada sistem α,β-keton tak tepu.  Kalkon heterosiklik direfluks dengan 
hidrazina hidrat dan natrium asetat kontang dalam asid asetik glasial untuk 
memperolehi terbitan N-asetil pirazolina.  Pencirian struktur dengan menggunakan 
ATR-FTIR, 
1
H NMR, 
13
C NMR dan HMQC telah mengesahkan struktur dan semua 
produk telah diperolehi dengan hasil yang sederhana. 
 
 
 
 
 
 
 
